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THKRMOfLASttC tXASlUMKK 
COMPOSmON FOR POWER SLUSH 

MOLOmC AffD PROCESS FOR 
PRfMUnON OF SAID COMFOSmON 

DACKCUOUND or TIlC tHVCNTIOK 
I. Field nf (he tiwcniinn 

This aPDlication is a Reissue of Serial Number 
08/S69.670. now U.S. Patent No. 5.948.850. 

Ttm loveoibo rtUict to t ibennoplatdc tUstotatt oon- 
(xwfimn for pnrMiei 5hflih fnn(dln| and « pmasM fef (fw 
pKptrtiJM of that oooapQildoo. Mo«e j^pectficaUr. (be 
iov««ioQ reUtei lo a (benDopludc ctiuoaaer oompositioo 
btWoc t tucb decree of fluidity ia » powdery ttaie aod a low 
Bwll visfiotity, aod wbich nay coablc ibe cuy releaM of i 
QMkSed tkia froo a oiotd. 

1 Badcgrouod An 

n>wder slusb moldios prooesac» an w{dcty cmpbyed io 
tbe aoioaotive {ixfustry to form tb« lidoft of ininifflcQt 
ptoeh, oootole boiri, door tiiaa, lod oiber tolcrbr tsiim ia 
autunobilo. Tbe ikim ate «|Q lu ibe (uudi^ aUu% Cor 
kalber gruuflf uid itjlctuo|« aod pcnnit gircat dcacp 
(rccdoo. Uolikc bjcaioQ or ooofprcssioo ODoUfia^ oo pR»* 
sure is applied for sfa^pm^ to powder ooldinf prooetM*. 
TVrefore. tl»e pcmdery material for powder ihcth motdiat 
tdcilly sfaottld 001 ooly have a high degree of Soidity is ibe 
powdery !ita(e su n tu aUain (be uoi&mn aiAcauo of (bo 
outctial to I tDoU bavutf i oooplialod sbape, but ifaovld 
tlao cxhibtt a low oKlt vtsoosity ao tbat K cube DoHca and 
fldidizod witboui praAiag (o form a Aba. Funberonra, ii i» 
desirable thai ibe iSda layer fonsed oa « cDOld rekacs easily 
Croto tbe oDOtd after cooUog. 

A powder material oompocitioQ dcsigoed to owet tbcse 
goiis bts beeo proposed ia /apaacse Pac Applo. UJd^Opea 
Gasctie No. Hci 7^433. OlKtosol ibcreui is a pomter 
sluab Dotdifif oiieriaj prepared by puKerizing t taixntre ^ 
tnade up of 4 potypropytcoe (tain aod i specified styrcaic 
tbemoplutic el astoser 41 a weigbt niio betweeo 7ft30 aod 
30:70. Tbe styrtoie tbermoplaAic elastomer b cbosea from 
uooog fiyreoc/etbyleoe/bytyleoe/styreoe block oopolymen; 
.ityrrne/cthyfenc/prnpykr>c/'AlyrcAe hloclr cnpn)ymci\ and aoj 
bydrogeoaicd styrcoc/buudteoe nibben. with aiu bavtog a ' 
styteoe oooieot of oo more (bio 20% by wvigbi. Coapod' 
tioos witb eacb of these elastomen afe suitable for powder 
ffioldiog. 

However, tbe compOQitioo made up of tbe polypropyteae as ' 
rcsia tod a bydrogeiiaied tlyreoe/b«tudieae nitiber is par* 
tiodaily probtcmatic io ibst tbe dUgomerk oompooeot ooa- 
(Jtout io tbe uumptjBatiuo bketb tu (be surfsce because of 
tbe poor oil ab»orbtog power of ibe bydrogcoaicd alyrcoc/ 
buudicoe tubbcr. This makes tbe compositioQ Aicky, eva- so 
tog aggreg«tioo aod poor fluidity ia tbe powdery stalo. This 
also makes it diflScult to rekase skios from mokU. 

SUMMARY OF THE INVENTION 

Tbe preseot ioveoika bas as ooe of tU objectives to sobce n 
tbe above pfoblctns by providiog a tbennoplastic elutomer 
composidoQ for powder slusb motdioe wbkb makes pos- 
stble exueUeot melt Qow properties witable fur powder 
mnMing, a Inw mcU viMmily/and the facilitated release of 
a ax>tdcd skin torn a moU. Tbe prcseol toveatioo is also ta 
directed to a process for ibe preparatioci of sucb a compo- 
sitioo. 

to ooe form of tbe ioveedoo, a thermoplastie elastomer 
composicioo is provided for powder slusb motdiug wbkb 
made up of a polypropykoe retio. a bydrogetiitcd siyreoe/ *s 
huudiene (vN^r. a proccM nil, and an cta.^nmer exceneni tn 
o3 absorbtoi power. 
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la one form, ibc ihermoplasuc elasiocDcr compocidoo bt» 
1 rocli flow flic of at Icasi 5 g/lO onn as detenauied 
jcLurdinitlo nS K-7210 al 250* C uoclcr a load uf 0325 kgC 

lo ooc form, ibc weigjn ratio io ibe cocDposidoQ of Ibc 
5 pol>propylcoc resin lo the hydrogeoatcd sryrcoctxuadkoc 
mhbcr is between ftfhlO and 20:80. 

The elastomer excellent in oil absorbing power may be 
mixed in the compn^ition in an amount of 20 tn 250 partK by 
weight per 100 parts by weight of Ibc hydrogcnaicd atyrcoe/ 
1^ butadiene rubber. 

to one form, the elastoroer exocUeot in oil absorbing 
power is selected from axnong styreoe/ctbylene/ptopyleiie/ 
styrcoe block copolymers. siyreQe/eihylcae/baiyleoe/ 
styrcoe block copolymers, crystalline olefia'etbyleoe/ 
buiytenc/crysijlUnc olcGn block copolymers, clhykne/ 
propylene rubbers, and ethyleoe/octene copolymers. 

In one form, tbe process oil is mixed in ibe compositioo 

10 an amount of 5 to 200 parts by weight per 100 puts by 
weight of the elastomer exceUent in oil absorbing power. 

^ lo ooc form of ibc ioventioa, a thermoplastic eUstomer 
compositioo is provided for powder shah tnolding which is 
made up of a polypropylcoB resin, a hydiogcoaled styicae/ 
buiidiene rubber, a process oil, an elastomer cxcdkm in oil 
abeiurbing power, and an 0()pak; peroxide. 
^ Tbe ibermoplasiic elastomer compositioa may be made 
up of a polypropylene rcasin. a hydmgerwtcd styrene/ 
buladicoc rubber, a process oQ. and an elastomer ettcDcnl in 

011 absorbing power. Ilic composition may be formed by 
preparing a blcod of tbe polypropylene resin and the hydro- 
genated styieoe/buudiene rubber at a weight ratio between 
80:20 and 20:80. adding an elastomer excellent io oU 
absorbing power to the blend in the amount of 20 to 250 
parts by weight per 100 parts by weight of the hydfogcoatod 

„ styrene^uudieoe rubber, adding a process oil to tbe bknd m 
the amount of 5 to 200 pans by weight per 100 parts by 
weight of the elastomer excellent in oQ absorbing power, 
kneading and peUcicang the rcsulling compostition, and 
pulverizing tbe obtained pcUets cither at ambient Icmpcra- 
^ turc or in a frozen state. 

In one form, a process for the prcparatioo of a thermo- 
plastic elastomer composition, according to ibe inventwn. 
includes tbe steps of adding a hydrogenaled siyrene/ 
butadiene rubber, a process oil, an elastomer exceUcm in oil 
.< absorbing power, and an organic peroxide to a polypropy- 
lene resin and kneading Ihc obtained mixture. 

In otK form, the organic pcroxiik: is addcil during Ibc 
onxxss in an amount of 0.02 lo 5.0% by weight based on ibc 
ihermoplaslic elastomer composition and^tbe kneading is 
50 conducted at a temperature of 120 to 250 C. 

In another form of ihc invention, a process for tne 
preparation of a thermoplastic elastomer <^omvos^on 
deludes tbe steps of adding a hydrogeoaied siyiene. 
butadiene rubber, a process oil, an elastomer excelkni m od 
.1 ahwfbing power and an organic peroxide to * P"»yP/«PyJ*;;^ 
resin at such a mixing ratio that the weight f»tio of the 
polVTropylcne resin to the hydrogenated styrenc'butadiene 
rubber lies between 80:20 and 20:80, the amoum of the 
elastomer cxccUcni in oiUabsorbing power is 20 to 250 pans 
60 by weight per 100 parts by weight of the M~8«"»«f, 
s^tXtadiene rubber, and tbe amount of the process oU 
ii*5 to 200 pans by weight of the elastomer cxccUciit in oU 
absorbing power; kneading and pcUetmng the obtained 
mixture L Uis beaicd; and pulverizing the obumed peUets 
65 either at ambient temper^mre or in a ^5 
ki>eading may Iw conducted at a temperature of 1 20 to -MJ 

C. 
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D£TAa£D DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

to uoc funn uf ibc uivcaiiuo. a tbcrmupb&uc clashOxDcr 
oomposiiioa is made up of a pot>propylcoc rcsm, a faydco- 
gcaatcd st>-rcQc/'butadicac rubber, a process oiL aod ao ^ 
cbstoGier tixccUeot \a oil absorbing power. 

The polypropytcoc ncsio to be used ta (be prucai invca- 
Uoa is selected from aowag bomopolyioers of polypropy- 
tcoe lod block and raadom copolymers thereof with 
a-otedns. For the greatest flecbility of tbe moldiag, il is ^ 
ptcfcrsblc tu u»: a bkxdL or nodum uupulymer wherein the 
a'Olefic is cthylcoe. Also, the potypcopyteoe rcsto must 
exhibit a melt Qow rale (MFR) of 20 g/tO mio or hi^r is 
determioedaocoftlingto J1S tC72l0al23(rC. UDderaload 
of 2.16 kgf. A property of tbe above potypropyleoc rcsiia ts 
thai (beir backbooe may be cleaved by heat or through 
ojciditbo. This is to cootrast with polycthykoe whkfa 
becomes cross-linked or cured by beat or through oxidatioo. 
Thus, tbe molecular weight of potypropyleae resios may be 
k>wensd to tbe cbermoplastic eUstomer oompositioa throu^ ^ 
tbe additioQ of, for example, an organic peroxide. 

AhydrogcoatedstyreDcbtttadieae rubber (H-SBR) is used 
because of its exoeOeoi oompadbility with tbe polypropy- 
leoc nsdsL A thcrmopUstic ebstumcr cumpudlioa prepared ^ 
with both is flexible coougfa that Uttk whitcaiDg appears 
when bcodtog the material. The styicoc coatcot of the 
hydrogetuted styieoe/butadjeDe rubber to be used is prefer- 
ably Qo [Dore than 30% by weight, aod a ooqicdI of 5 to 15% 
by weight is preferred to form a flexible sldn. ^ 

The miring ratio of the polypropyleae resin to H*SBR 
ranges from 80:20 to 20:80 by weight Wfaea the amount of 
the resin is too large, the resulting molded skin will he too 
bard. If the resin amount is too small, the sldn wiD have poor 
teosile strength. ^5 

The oompositioQ also contains a process oil which is 
absorbed into the elastomer oompooeals of the compositioo. 
This serves to lower tbe melt viscosity of the composition 
and makes it possible to produce a soft, flexible sldn. The 
pmccs.s nil may he any of those used conventionally for 4Q 
rubbers, iochidhg paraffin oils« naphtheoe oils aod aromatic 
oils, with paraffin otb being preferable because of their 
compaDbtlity with the elastomer compOQents Tbe addition 
aoaount of the process oil is ideally 5 to 200 parts by weight 
per LOO pans by weight of elastomer excellent in oil absorb* 45 
ing power. When the proportion exceeds 200 parts by 
weight, the tensQe properties may be poor. When it is less 
than 5 parts by weight, the resiUcing compositioo auy not 
have a sufficiently lowered mell viscosity aod the sldn 
formed may be overly hard. 50 

Tbe elastomer excellent in oil absorbing power must be 
compatible with the polypropylene resin and have the prop- 
erly uf absorbing the process oil and the utigumeric uum- 
poocQt contained in the compositioo. Examples of such an 
elastomer include styreoic bk)ck copolymer type thermo- m 
plastic elastomers such as styreoe/etbylene/butyleoe/styrene 
block copolymers (SEBS), styrene/ethyleoe/propyleoc/ 
styreac block copolymers (SEPS), crystaUioe olefin/ 
cthyicne/butylene/crysialline olefin block copolymers 
(CCDC). cthylenc'propylene rubbers (UPR), and ethylene/ 60 
octcnc copolymers (POlO. 

SEBS is a product of bydrogc nation of a styrcoc/ 
butadieoe/styreoe block copolymer (SBS), and commer- 
ciallv available examples thereof include CLAYTON G™ 
series (products of SbcU Chemical) aod TUFTEC E" scries 65 
(jinxlucLs of A.sahi Chemical Industry). SEBS has a property 
that as tbe styrcoe content increases, the strength is enhanced 



4 

and Ibc flexibility decreases. Furtbermore. id shisb moldmg, 
motieo SEBS leads to cause the aggregauoa of styreoe bud 
:icj{n3i:Qts and fail^ lu funn a smixitb, sheci-Ukc prulucl. (t 
is therefore preferable thai ibe styreoe oooteot be oo CDorc 

5 than 40% by weight in cltsiotncrs of tha type. 

.SEPS IS a product nf the hydrogenation of a styrenc/ 
tsoprcQc/styicnc block -oopolymcr (SIS), aod a rcpicscnia* 
live commercially available example thereof is Skl'lDN'™ 
(a product of Kuriray). S£PS» like SEBS, towers in flex- 

10 tbiliiy as its styreoe oooteai iocrcases, so that the styreoe 
uuQtcQi uf SEPS is also prefcnbly oo mure ttua 40% by 
weight. 

If a ihcrmoplasiic elastomer compo&tlioo with H-SBR 
docs not contain an elastomer excellent in oil ahmrhing 

^-^ pO¥^r. it will be sticky because tbe otigooKric oompoocot 
coQtained io the composttioa bleeds to tbe surface becuoc 
of ibe poor oil absorbing power of H-SBR. Tberefore, a 
powdery material for powder slush (Doldiog prepared by 
pulveriziog this oompositioQ is also sddcy and has poor 

^ fluidity. It is difiScult to remove a skio formed made firom this 
material &om a mold. Tbe prescot mveotioa solves this 
problem by providing an elastomer to absorb tbe oil 

Tbe amount of the above elastomer exoeUeol in oil 
absorbing power present in tbe composition is 20 to 250 

^ parts by weight per 100 parts by weight of the H-SBR. When 
the amouDt is less than 20 parts by weight, tbe oUgomeric 
cumpoDcnl aod the oil cuataincd in tbe cumputiitiun may not 
be sufficiently absorbed. If tbe amount exceeds 250 parts by 

^ weight, the dtspersioQ of the elastomer in the pfopylcoe resin 
may be inadequate and result in a skin with poor teoatk 
properties. 

An organic peroxide may also be added to the composi- 
tion. It may be aay one conveotiooaUy used in tbe cross- 
linking of resins or rubbers. Examples include diicyt 
peroxides, pcroxy esters, diallyl peroxide, di-t-buiyt 
peroxide, 1-lmtyt cumyl peroxide, dtcumyt peroxide, 2^* 
dimcthyl-2,S-di(t-butylpcroxy)hcxaQC-3,l»3-bis(t- 
butylperoxyisopropyl)beQzeoe, and l,l-dibutylpeioxy-33» 
^ 5-trimethylcyclobexane. It is preferable that tbe organic 
peroxide exhibit a one minute balf-tife temperature of 150 to 
250* C. in thermal decomposioon. 

Tbe organic peroxide causes the cleavage of the polypro- 
pylene resin backbone when kneading at a temperature of 

45 1 20 tn 250** C. This ktwers the molecular weight of the resin 
aod thus enhances the okU flow properties of tbe thermo- 
plastic elastomer composition. 'Ibe organic peroxide is 
added in an amount of 0.02 to 5.0% by weight based on tbe 
thermoplastic elastomer compositioo. Wbeo the amount is 

5Q less than this range, excelleot melt flow properties may not 
result because the resin backbooe may not be effectively 
cleaved, (f tbe amouot exceeds this range, excessive dccom- 
positioQ may occur aod result io a molded article which is 
poor in mechanical characteristics such as tensile streogth. 

5.5 Tbe inventive composition may also contain conventioQal 
heat stabilizers for polyolefio& A combination of a phenolic 
antioxidant with a phosphite antioxidant ts generally used, 
though the heal stabilizer tu be used in the present tnvcnliuD 
\s not particularly limited. 

60 Furthermore, the cumpusitioo may contain a light 
stabilizer, and examples thereof include hindered amines 
aod bcQSOtriazolcs serving as radical scavengers. Tbe com- 
position may also contain a pigment selected from amoog 
ordinary organic and inorganic pigmeois suitable for olefins. 

ts If necessary, the composition may also include a lubricant 
.selected from among metal .sails of fatty acids, and/or a filler 
such as calcium carbonate or talc. 



Tbe aiixiDg of ibe ibove oompooeDts ts acooaplttbed by 
dry blcoding x polypropyleoc resm, H-SBR. ad elasiooNr'r 
cxtxUtcal tn a J sdaurtrtotg ptjyt^r, s pitfioacat, m ^iMbth:^r moU 
a iubrictnl together in j twin cytiader mixer, luaibler. 
Hctacbcl tnixcr, or the like. The ohtt inert blcod is tbca fed s 
into a iwiD screw extruder tAuou^ * f«ed btrppcr wtiil« 
pourios ifl * process oil Utrou^ a vcoi bole. An cxtnider 
tben cDcU-kDcads (be cooxposiDOO al a lemperatuxe of 130 lo 
250" C. and the enmsion « peHcliTrsd. 

If an omnic peroxide is added, mixiiig i» * 
in a amSTmanDcr exoepi um a finer «* afao added. 
AHeniaiively. ihc mixing of ibc cxiaxpooeots m ihis case caa 
ilao be ooodocted by tneadinft ihc cUstomct coaxponeols 
ric, H-SBR and an clasuxncf cxccUcni m oil abaocbmg 
power> with a ptocesa ofl using a kocader oc BAnfauiy caixcr. 
peUctizii% tbe obuined mixture; adding a potypfopyteoe 
resin, an oc^k peroxkle and tbe other cocopooeois to the 
ohuincd peltcLs and conducung meU*kneading and pclkti* 
zatioa of the resulting mixtuic by tbe use of a singk or twin 
screw extruder at a tempcrvturc of 121) to 2SU* C ® 

Tbe ac5(lilion uf a beat slabOio? ao(lA>r Ugjbl sUbiliax is 
Dcccssilaied (fepcodiiig oa (be field of appKcatioa of tbe 
fcsultuig power-iDolded article. Tbese sUbHixax bowevti; 
tinder tbe deooaspositioo of the potypropykoe tesia by ibe 
orgiok peroxide. It is tbcrcbce pxtenble to mix zad koud ? 
these subihzcis with die other ooapooeats by tbe ttse of ui 
cxtiudef only a/Jcr the Above petkHnttoa. 

It is preferable thai the pellets exhiba a tnell flow rate 
(MFR) of 5 g/10 min or higher as determined aoooiding to 
JTS K7210 al ISO* C under a load of 0311 kgf. When the 
MFR is less than this value, tbe rcsiilting compositioo may 
be poor in mcb Qow properties and may result in a akio 
having pinholes therein. 

An impact milt such as a turbo mill, pin mill or bammer 35 
mill then pulverizes the pellets. This is gciKsraUy cooAictcd 
after the pellets arc firozen with liquid nitrogctL When Che 
putverizatioD is conducted at ambteot temperttiuey only a 
coarse powder is obtained in some cases due to ttringiag. 



Tbe powder thus obtained is screcoed lo ooOect panicles 
passing through it least a sieve of 1000 fosx aod haviog a 
mcao liiumcicr uf 100 ki 800 /od, ami an ufi^aiuc ur inuriynic 
powder improver is added to the collected partidcs, fol- 

5 lowed by mixiiig. 

Powder sltub akoldiog is tbea csoductcd by tbe use of tbe 
powdery eLastomer coaipositioo prepared above. In this 
CDoldiog, the powdery coaipositioa is throwo oiaialy by 
gravity into a aiold beated at a tempencure equal to or 

10 exceeding tbe mettiog point of the compositioii. Afkr the 
lapu of a predetermined time, the mold is im^crtcd In 
recover excessive powder into a box. A layer of tbe com- 
pos ii ion adhering to tbe surface of tbe mokl is progreasivcly 
made moltca to form a skin layet The mold is cooled and the 

1^ skin layer is removed from the czwld. 

Tbe mokl is beated geoerally either by oil ciicuUtioo or 
by placing it in a hot air oven. When tbe formed ooelbod is 
cmplnycd, the mold temperatuic can easily he cnntmltcd by 
regulating tbe arrangement of pipes» but tbe heating i^ 

20 limiicd only to tbe mold side. On the other band, tbe use of 
a bat air oven makes it possible to beat tbe slda from both 
tbe moid side arkd the back side of tbe skin. However* boC air 
of 300*" C. or above is generally used, so the ooodilions onist 
be selected so as hot to cause tbe degrBdation of tbe back of 

^ the skin through thermal oxidation. 

T\» present invention will now be described in oofc 
detail by rcfcrcooc to the following examples. 

INVENTIVE COMPOSITIONS 1-5 

^ Tbe materials listed in Table 1, excq)t tbe process o0, 
were dry-bleoded together in a nimbler. Tbe obtained blends 
were fed into a twin screw extruder through a £aed hopper 
wtule tbe process oil was inserted through a vent tiofe. Tbe 
materials were extruded at 200* C. aod pelletized. The 
obtained pellets were immersed in liquid nitrogen, thrcfwn 
into a turt)o mill and pulverized. Tbe obuioed powders w^ic 
screened to collect only partides passing through a sieve of 
1000 /nn. 

TABLE 1 



CoopoMck ' 


CooipoittiDa I 


CoopotUiDa Z 


Cd«po«tioa 1 


Coopoatioa 4 




polypmpytcoe ttma} 




56 
19 


56 
19 


56 
(9 


56 
19 
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SEBS* 
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CEBC* 
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EPR* 
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praaett oQ' 


12 


12 


11 


12 


15 
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4 
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0.5 


0^ 


0.5 


0.5 


0.5 


pbeaotie toriacktaat 


0.1 


0.1 


0.1 


0.1 


OJ 




0.1 


0.1 


0.1 


O.l 
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•CHISSO POLYPRO IC7730 " (i produo of Chisao CO(p.), MFR (230* C, 2.16 kgO: 45 g/lO mia 
•OYNAROX UaOP (ft piodua of lapu S^nibetic Rubber), styteoe cetient: 10 wt %. KfFR (230* C, Z.J6 
Lff): 15 aflQ wom 

'StyicH/eta^teoe/pftpylcfic/stynoe block copolymcf (SbXSX SfcKtUN 2U63 ^ (a pitxhic* of KUKAKAV^ 
^trrcK cooicot: U « MFR (230* C, ^l6 k«0: 7 mia 

*Siyni«/etk]rkae<VoryUac/styi«tt« block oopotytocr (SeBSXIVFTEC H1Q52 ™ (• product of Auki Chcaual 
iDckatn). styrcoc oonteat: 20 m %. MFR (230* C. 2^6 tegfi: 12 c/lO tnia 

'CrTsuObe otcftaMkvlci»/bacyt<acA97MalUac oU6ii (CEBCV OYNAROK 6200? ^ (• prediwt of Xtf** 
Synibajc Rubber), MFK(ZKr C. 2.16 kcC: 2.5 £flO tnia 

'^Etfayteae/kMopyieoe Atbbex (EPR}. £P914P ™ (t ^codua ot Jipaa SfoihttJii Rubbe/}» piopytcaf coaicot: 22 «i 

MFR<230* C, 2J6 kaf): S.6 pVi aiifl 
'r>f ASA «• Pmcon on C» (wndua of (DRMITStr KOSaN). W 
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[bvbTlcr slash ooldiag wis carried <mi usiag the above 
compositioas. A teaiber-graincd pUtc (150 minx 150 aiiDx3 
mm) was bcalcJ bu 250* C. ia an ovco. 800 g u{ a 
oocDpositioa wis spread tbcrooo and oudc to adbcrc to tbc 
ptatc by alio wing a time period of 10 muniics. Any material S 
001 adbering was removed. The resulting plate was oven- 
' bcated at 300* C. for 60 scooods^ removed from the ovco, 
and oooted with water. Fiially. a sJdn with a thickness of 0.S 
mm wa.<( removed from the plate. 

For each example* the melt visoofiity of the pellets, the 
teosile properties of the skin* releasab£Uty from the mold, 
aod powderuiesa were all evaluated by tbc foUowuig tnelh- 
ods. The melt viscosity was evahiate;d by dctermiiuaK tbc 
MFR of the pcUcts accoidiiig to JIS K7210 at 250* C. under 
a load of 0.325 kgf. The teosile properties w«rc evaluated by ^-^ 
pucchtng a specimen out of each skin using a JIS No.3 
dufflbbcQ die and deiennining ibe tensile strength and ek)n- 
gaTton of each specimen at a pulling rate of 200 mm/min. 
Tbc rclcasability firom the mold was evaluated by beating a 
bastard cut file baviog a thickness of 3 mm, a widUi of 17 ^ 
mm, and a kngjth of 180 mm to 250* C. in an oveo, tad 
formiag a skin thereon with each composition. Hie fionoed 
sJdn was peeled at a rate of 500 aua/tain lo determine tbe 
force oeoes&ary for peeling. Tbc powderiocss was evahiated 
by adding a powdcrioess improver to each oocnpositioQ and ^ 
determining tbe angle of repose of the resulting mixture by 
ibe use of a powder tester (mfd. by Horikawa Micron). 

Tbe results of these tests are grveo in Tabic 2, below. 



TABLE 2 



Property 


Ezuiple 1 




Eiuifla 4 




MFR(250^ 0.325 k«0 


7J6 






6.7 


9A 


Tessile Stnnph (K/cm^ 


965 


M7 


971 


S26 


•13 






680 


691 


5<9 


572 






S? 


86 


86 


83 


Mold Rctcuc Tat(N) 


4S 


4.6 


4JS 


42 


16 


Aagfe of rcpoM of powder (*) 


37 


39 


3< 


39 


39 



40 



COMPAR/OTVE COMPOSITIONS 6-8 



45 

Compositions 6-8 weit prepared and evaluaed in the 
same manner as that of Composilioo 1 except thai tbe 
elastomer exceUeot in oil absorbing power and tbe process 
oil were not used. Tbe oompositioos are detailed in Table 3 
and the results are gtveo in Table 4, both of which appear so 
below. 



l*»itt by wci^t 



55 



Compooeat 



Campotttioa 6 Coopoi&ioo 7 Coopotlcioa 8 



pdypropylcoe resio* 
H-5RR* 

sens" 

CEBC" 
EPR" 

ptooeu oil'* 



56 
2ft 



12 
4 



56 
48 



56 
9 
19 



60 



65 



8 



'L\8L£ 3-ooacuiaed 



10 



















Cm aamt 


OJ 




QJ 




AI OJ 




QLl 






a.f 


Oil 











*CUE5S0 roLY?RO C77SQ » (• pnMfact of CkMo Cof|xX WFE (IMT 
IS 2.16 k«fh 45 ^0 aw 

etmiom 10 «t S. MHl (i)0* C. 2J4 kfO: 15 ^0 mm 
2.1* kfO: r gnO m 

*^£tkrl««4»V7ka» nttef (EFRX muf « (ipiocteKaf lipM Sy«Wlk 
ItDtteX IMipftca* «Mteflt: S «i «^ Mn CZ30* C« 2a« M ^0 ^ 
^DUNA » rnm OQ (a prodDCt of fDCMOTU XOSA.VX M 



CosipovK CoaBpOQi* Conpoii> 
45 Ptvpvny tie* 6 Uo* 7 tb» • 



50 



SiFR(I5(rC0J25 tikC 
Tbaok 5tntfU^ QSScmr) 


7j0 


11 


>.7 


9$Z 


.1(05 




WUmptiM (%) 




717 


5U 


nS ARudaoM 


U 


89 


90 


MoklRaeue-RttCN) 


«J9 


U4 


lOJ 


A0«k Of icpOK of powtto O 


4Z 


40 


33 



lo oompantive Composicioa 6, tfac powdecy oooxpositioa 
had a Urge ingle of rcpoee and was quite sticky, resultios m 

^ a skio with many pinholes, to oomparaove CompostioQ 7. 
the skio was bard and also had pinholes due to the poor oaeU 
Sow properties. Furthermore, in compantive GoaipositioD 
S, the dispersed SEPS particles were too taige to form a akm 
with satisfaaory teasde properties. 

^ On the contrary* iaventive Cbmpositioos l-S show«d oo 
pinholing due to eohaooed melt flow and lowered vkirinBSS 
as compared with comp vative Composiiioos 6*S. Also, the 
poel farces ohxcrvsd in inventive OompORitkiRS 1-5 were 
smaller than those of comparative Compositions 6-8. 

45 IN VtN ll VE COMFOSrnONS 9-12 

In a manner similar to that used foe Composiiioas l-S, the 
matcKals listed Ixx Table 5. below, except the process oQ. 



were dry-blcDded logetber in x (nmbler. OtHaioed blcods 
were ted into a twin screw 'extruder through a feed hopper 
while ihc pruccsfi uil waji ioicrtcU ihruugb a vmi bulc. The 
materials were ciOnided al 200* C. and peUeti»d. Tbca, the 
obtained pcUcis were immersed in liquid oitrogco, thrown 5 
into a turbo mill, and pulverized. Obtained powders were 
screened 10 collect ooly particles passing through a sieve of 
1000 /im. 



TABLES 



Compoaeai 


Coo^Mititiofi 9 


CocrqMMitioa 10 


Compoatioa 11 


CompcMitioa 12 


pdypropylcM rcaia'* 


56 


51 


56 


51 


H-SBR'* 


U 


14 


U 


14 


POE*' 


15 


23 






EPR" 






15 


23 




12 


8 


12 


8 


pi|pno3C 


4 


4 


4 


4 


Ca detnis 


Oi 






OS 




ai 


ai 


ai 


ai 




ai 


0.1 


ai 


0.1 



^'CHISSO POLYFRO XX02JK (• piodKt of CkmoCoipu}, MFR (230* 11« k^Q: 27 piQ mim 
*^YNAROK U20r » » (* piodua of SyaiWtic Robba), tiyicM oobM: 10 irt %, MFR 
(230* C Z16 k^: 3^ tC^O fflU 

*'ENGAOEEGW00 » (a piodua of OuPooi Dm QMtonn LJ.CX MFR (230* 2J6 fc^ 

Ccnia, octeae cni««ai: 24 wi %. 
Tieae/pfopyiaK robber (ETRX eP914 *" (t pnMfact of Japu SyMhedc Riitber), pcopt km 
cooUnc 22 wt %. MhK (23U* C\ Z16 kcQ: tL6 fflia 
'*tXANA ^ fWai oa (a pioduct of mEMrTSU KOSA^f). rW: 3fi) 

In a maoner similar to that used for inventive Composi- 
lioos L-5, puwdcr slush molding was cunducied u^g 
Compositions 9-12 to form skins having a thickness of 
about 0.8 mm. Evaluation of the pellet melt viscosity, skin 
teosile properties^ skin reteasabtlity from Che motd» and 35 
powderiness were performed. The results ire given in Table 
6, below. 

TABLE 6 



Compothiott 



Propcfty 


9 


Conpotitioa 10 


Cotnponiioo 11 


Compoaitioii 12 


MFR (250* C, 0325 kgO 


at 


5.8 


7.3 


5J 


Tcoile Stieaftlb CN/coi ^ 


: 1124 


965 


1012 


671 


ns A Hardnett 


ft7 


M 


M 


AS 


Mold Releuc Test (K) 


42 


i9 


<3 


50 


Angle of rcpotc of 


36 


37 


38 


39 


po«rdcf ("^ 











Ir can be uodersiood from these results that the powdery 
compoM'tions exhibit excellent melt flow and tow stickiness 
giving pinbole-frce skins. These characteristics also ensure 
smaller peeling forces for removing the skins firom the 
mokls. 55 

INVENTIVE COMPOSmONS 15-15 

The materials listed below in Table 7, with the exception 
of the stabilizcfs^ calcium stearaie and the process oil, were 
blended together to a tumbler The obtained blend was fed 60 
into a twin screw extruder through a feed hopper while the 
process oil was delivered to tfaeextntder through a vent bote. 
The materials were kneaded and extruded at 200* C. and 
pelletized. The obtained pellets were then immersed in 
liquid nitrogen, thrown into a nirbo miii,^ and puWerized 65 
lhcrt:in. The ublaineU puwiler wis scrceoeU to coUcci only 
particles passing through a sieve of 1000 /mi. 



10 



to 



15 




40 



45 



SO 



55 



60 



65 



11 



TABLE 7 



ComponeM 


({on IJ 


tt'on M 


* tion 15 


Ifon 16 


tion 17 


tion 18 


polypropytcw 


5« 


56 


56 


56 


56 


56 




19 


19 


19 


19 


19 


19 


















9 


9 






9 




UfK" 






9 


9 




9 


piocen oO'* 


J2 


12 


12 


12 


12 


. i2 


ofKtflfe 


0.1 


0.3 


OJ 


0.4 




















pl|mtM 


4 


4 


4 


4 


4 


4 


Ci Keintf 


0.5 


0.5 


0.5 


OJ 


0.5 


0.5 




o.t 


0.1 


(U 


0.2 


0.1 


0.1 


iMfnfdiat 


0,1 


0.1 


0.1 


0.1 


0.1 


fl.l 


photphlft 














•iillMkkfii 


.4 













rOLYTRO fmc *« (I prodoa a(C%ma Coi^X UFR C. 2.16 kgO: 45 
'^lym^cliftaM^fQfrrWMMTriM Mock oopdjm (SmV »£rt W XMJ (• putdaA 



limAlUn 15 M UFR (230* C, U« IqiO: 7 tnO 



nwt%. yaniixr c 2.i« kdr^ a< |/io oii 

**rttJhEn 251M0 «*(■ pvDiUl oT Mppo* 04 ad UiLX pcnjckk coUcflL 40%. 



FbMkr shisb moldtog cootfuctod utflg tbc tbovc ^ 
ootDposidoos. A lc«ibcr*grtincd pUto (150 ounxlSO nunx3 
(Dm) WIS boalcd to 250* C. m an oven. 800 g of a 
ooffipoolka wu ^cad tbcreoo aod mtdc to Adbcit to the 
pbte by aUoviog a dmc poiod of 10 miimta. Any material 
not adhering removed. Tbc rc5ulting ptale wa.t oven 
bcatcd at 300* C. for 60 xooodx removed finMD tbc oven* 
aod CDofed with water. FioaUy. a skio with a Uuclmesi of 0.8 
mm was removed from the pUie. 

For e»cb exaixrpic, the melt vboo&ity of the pellets aod ibe 
teosik pmpetties of (be ^Jdn were evahtaled by (be fbUow* ^ 
ing metbodt. Tbe melt visooftity was cvahialed by determio- 
ing tbc MFK of the pellets according to JIS KT210 at 250* 
C. uoJcr a bad uf 0.325 V^t. Tbe (costh: propeftic^ were 
c%*ahi4ted by punditng a .specimen out nfeacH 5lnn u.'^ing a 
JIS Ko J dumbbell die aod dctcixmotog tbc leasUe sttcngtb 45 
aod etoogatioo of each spcdmai at a puUiog rate of 200 
mm/oiio. 

Tbe results of these tests arc grvco la Table 8, below. 



TABUE8 









Coapoi>> 










tinn 1.1 




tkm (5 


tint l(( 


tk>n IT 


dhn tH 


Hvmvo' C^0.n5k«0 


lOJ 


30.4' 










ftlMill StNtftb (N/ODM 


950 


917 


m 


962 








575 


615 


572 


619 


m 




n$ A HJtrtoat 


S5 


83 


a5 


ai 


S6 


B6 



